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This paper focus on four environmental strategy aspects: 1) stakeholder relations, 2) 
management systems, 3) environmental staff, roles and responsibilities and 4) 
integration of environmental work. The paper aims to identify trends related to these 
four aspects and explores the relationship between them and environmental and 
business performance. The paper is based on a longitudinal and cross-sectional 
empirical study covering all Swedish construction companies with at least 50 
employees (for architects 20 employees). Questionnaire surveys covering 
environmental attitudes, management practices and performance was carried out in 
2002, 2006 and 2010. Respondents were environmental manager/officers in each 
company. Response rates for the three surveys were between 41-45%. The results 
show that the environmental work is on its way to be institutionalized as a strategic 
part of the companies. Environmental staff is increasing and environmental managers 
are part of top management and often also members of the management board. We 
can also see that communication and cooperation with stakeholders is getting more 
intensified and more diverse. So is the use of EMS as driver for a more active 
environmental work. It is concluded that a key to successful environmental and 
business performance is that environmental work is integrated with a variety of other 
corporate business areas/issues. 
Keywords: environmental management, integration, stakeholder, performance, 
questionnaire survey, Sweden 
INTRODUCTION 
A search in the Web of Science resulted in a total of 104 hits for greening of firm 
surveys. Here we found surveys that study corporate leaders’ (in US Fortune 500 
companies) perceptions of corporate environmental strategies (Andrews, 1998), 
motivation and commitment to sustainability in business (Hahn and Scheermesser, 
2006), and effects from environmental management systems on international business 
performance (manufacturing companies) (Darnall et al., 2008a, Darnall et al., 2008b). 
However, few studies provide longitudinal empirical data so that it is possible to 
identify and predict trends and change in corporate environmental management. One 
exception is Lee and Rhee’s study that investigated trends in environmental strategic 
change in South Korean pulp and paper industry (Lee and Rhee, 2007). An interesting 
result from their study was that they found a lack of relationship between 
environmental strategy, environmental performance and financial performance.  
Gluch, Gustafsson, Thuvander, Baumann 
1198 
 
For the construction industry there are some studies that have focused on attitudes and 
perspectives to sustainable development in especially construction companies. Myers, 
for example, reviewed public disclosures of 42 UK construction companies searching 
for information about Corporate Social Responsibility and found that although a 
majority of the companies lacked respect for sustainability (Myers, 2005) some of the 
larger companies at that time were beginning to acknowledge sustainability in their 
reports (Myers, 2005). Based on their survey of the level of awareness of sustainable 
construction in US and Korea, Son et al. (2009) saw a similar tendency and concluded 
that there is a positive outlook for sustainable construction. Also Ahn and Pearce 
(2007) came to a similar conclusion in their survey regarding contractors’ past 
experience, perceptions and expectations of green construction in the future. Thus, 
these studies have in common that they signal a positive development within 
sustainable building.  
Other scholars present a less optimistic view. In a cross-sectional survey Häkkinen 
and Belloni (2011) explored building professionals’ perceptions on barriers for 
sustainable building. Obstacles for management of green construction projects in 
Singapore were also surveyed by Hwang and Tan (2010). Both surveys identified 
major hindrances, by Hwang and Tan described as a vicious cycle; of high costs, lack 
of client demand, lack of R&D, and lack of collaborative efforts and communication 
between various stakeholders. Similar observations was made in 2006 by the authors’ 
of this paper, when it was concluded that there was an environmental inertia within 
the Swedish construction industry (Gluch et al., 2009). However, there seem to be 
very few surveys that have followed this issue over a long period of time by collecting 
longitudinal empirical data. One exception is Sayce et al. (2007), which over a ten-
year period have undertaken three surveys tracking investors’ attitudes towards green 
and sustainable buildings. They concur with Hwang and Tan’s less optimistic view 
(Hwang and Tan, 2010), calling for increased industry communication but also for an 
increased need for government intervention (Sayce et al., 2007). 
In order to track environmental strategies and change in the Swedish construction 
sector (technical consultants, building contractors/ executing construction companies, 
property owners and managers, and companies within architecture) over time, this 
paper is based on three environmental barometer surveys, carried out in 2002, 2006 
respectively in 2010. Each survey covers four years back in time. Thus, a period of 
twelve years is taken into account, from 1998 to 2010. The surveys covered a large 
variety of aspects related to environmental management in the construction industry. 
For a comprehensive account of results from the surveys see Baumann et al. (2003), 
Baumann et al. (2002), Gluch et al. (2007a), Gluch et al. (2007b), Thuvander et al. 
(2011) and Gluch et al. (2011). This paper is based on a longitudinal empirically based 
analysis focusing on four environmental strategy aspects: 1) stakeholder relations, 2) 
management systems, 3) environmental staff, roles and responsibilities and 4) 
integration of environmental work. The paper aims to identify trends over time related 
to these aspects and also explores the relationship between them and environmental 
and business performance. 
METHOD 
Data collection 
In all three surveys the companies were selected from Statistics Sweden’s company 
register according the Swedish Industrial Classification industry codes (SNI, 
corresponding to the European industrial activity classification – NACE). The surveys 
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2002, 2006 and 2010, cover all companies in Sweden with at least 50 employees 
within technical consultants, building contractors/ executing construction companies, 
property owners and managers, and companies within architecture, i.e. a total survey. 
The final population is presented in Table 1. 
Table 1 Data collection, population and response rate.  
 2002 2006 2010 
Population (companies) 534 542 461 
Responses (No. answers) 217 246  195 
Response rate (%) 41 45 42 
Distribution of questionnaire Mail Mail e-mail 
Questionnaire form Paper Paper Online form 
Reminders 1 (mail) 3 (mail) 4 (e-mail) 
Number of questions 32 39 23 
 
In 2002 and 2006, the questionnaires were sent out by mail to each company in the 
final population together with an introductory letter and directed at environmental 
managers or alike. In the 2010 survey, the questionnaire was sent out by e-mail to 
environmental managers or alike using the online software SurveyMonkey
TM
.  
Preparation of questionnaires 
The aim and scope of all the surveys has been consistent over time. Keeping the 
questionnaire as similar as possible has been a deliberate move in order to be able to 
make comparisons over time. The questions measured the opinion of the respondents 
by using a Likert scale with a four to seven-point range, a binary scale only allowing 
yes or no answers (with some modifications) and questions concerned demographic 
and more general and descriptive information.  
To reduce biases in the result caused by interpretation problems and non-response 
several measures were taken. The questionnaires were pretested on practitioners, an 
instructive cover letter together with detailed contact information in case of questions 
accompanied the questionnaire, multiple reminders were sent out, and the reasons why 
some respondents failed to respond were investigated. 
Data analysis 
Data has been compiled and analyzed with the purpose to identify significant changes 
over time. In the surveys 2002 and 2006, the data was been entered manually; stored 
in and analyzed by using the statistical data programme SPSS
®
. In the 2010 survey, 
the data was entered by the respondents directly in the database of the online software 
SurveyMonkey
TM
. From there, the data was exported and analysed in SPSS
®
.  
For the analysis over time, data from all three surveys have been merged into one data 
set with the 2006 survey as reference. The 2006 survey has most questions and 
functions well as a link to both the 2002 and 2010 survey. For Likert scale variables, 
mean values have been calculated and one way analysis of variance (ANOVA) was 
performed followed by post hoc tests to statistically verify the significance of 
observed changes. For dichotomous variables (binary scale), cross-tabulation has been 
chosen for detailed analysis. For some of the questions, Likert scale variables have 
been translated into dichotomous variables to enable comparison over time.  
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In order to investigate drivers for perceived environmental performance and business 
performance we have also conducted two linear regression analyses. 
RESULTS 
The results presented in this paper is focusing on four environmental strategy aspects: 
1) stakeholder relations, 2) management systems, 3) environmental staff, roles and 
responsibilities and 4) integration of environmental work. How these areas have been 
changed over time is firstly described and thereafter analysed in relation to 
environmental and business performance. 
Stakeholder relations 
Clients together with managers are seen as the most influential stakeholders on 
companies’ environmental work in all three surveys. Also, the final customer and the 
employees are considered as important stakeholders. Seen out of an environmental 
research and knowledge perspective, in the early surveys it was noticed that research 
institutions, environmental organizations, mass media and politicians were assumed 
to have a very low influence on the companies’ environmental work. This seems to 
have changed as these groups now are reported to be more influential. A similar trend 
shows local citizens/groups that were perceived to have very little influence on the 
companies’ environmental work in the 2002 and 2006 and that now are considered as 
more influential. There is also a significantly increasing tendency that financial actors, 
such as banks, insurance companies and financial analytics and controlling instances 
such as accountants are perceived as more influential on the companies’ 
environmental work than previously. Overall, the variety of stakeholders that are 
perceived as having influence on the companies’ environmental work has increased 
over time. In fact, all stakeholders, beside politicians, are now perceived to have a 
significantly increasing influence.  
Environmental Management Systems 
Many of the companies within the construction industry work in accordance with an 
environmental management system (EMS). It was a considerably increase of the 
percentage of companies that adopted EMS as a way of working between 2002, when 
46% had an EMS, and 2006 (70%). This rather high figure had in 2010 remained on a 
about the same level (73%). 
Environmental staff, roles and responsibilities 
Over the whole period companies report that they have personnel that specifically 
handle environmental issues within the company. However the extent (number of full-
time employees) significantly increased between 2002 and 2006 to thereafter be 
stabilised.  
The respondents were asked to what extent they agree to a number of statements 
concerning their perceived level of influence and their role as an environmental 
manager. As seen in Figure 1, the agreement is quite high for most statements (mean 
value around 3=’agreement to a large extent’). However, the only significant increase 
concerns the respondents’ perceived ability to influence strategic decisions, meaning 
that their strategic position seem to have been reinforced. 
A large majority of the respondents in all three surveys answer they have, at least 
partly, enough knowledge to influence practice. In 2002 (28%) and 2006 (25%) a 
relatively large share of the respondents stated that they were not authorized to stop 
environmentally damaging processes, which has decreased to less than 10% in 2010. 




Figure 1: Mean values of environmental managers’ perception of their role as environmental manager 
in the company. The scale ranges from 1=’total disagreement’ to 4=full agreement’. The variable 
marked bold indicates a significant difference. NOTE 1: The differences were tested by means of t-test 
and significant at p<.05. NOTE 2: The questions were not included in the 2002 survey. 
The respondents were asked about the extent of influence they had on environmental 
issues in the companies. About half of the environmental managers were in 2010 
members of the corporate management board, which were a significant increase from 
2006 and 2002. This might indicate that environmental issues have gained higher 
status within the companies. I might also be a sign that environmental issues are on 
the way to be handled as a regular part of the companies’ business.  
Integration of environmental work  
In comparison with the two first surveys the environmental work is to a higher degree 
integrated with other business areas in 2010. Table 2 and 3 presents mean values for 
2010 year’s study that shows which business areas where environmental measures has 
been undertaken (Table 2) respectively with which business areas that has been 
organisationally integrated with environmental management (Table 3). Not 
surprisingly most environmental measures has been done within the area of recycling 
and waste management but environmental considerations has also been undertaken in 
the design, production, purchasing and training. Finance and R&D is the areas where 
least environmental measures have been undertaken. 
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Table 2 Mean values (M) of the degree of environmental measures taken within other business areas 
(Q15). The scale ranges from 1 =’’not at all” over 3 = “some” to 5 = “much”.  
Areas M Sd 
Design 3.22 1.50 
Production 3.18 1.58 
Facilities Management and Maintenance 2.62 1.88 
Logistics 2.85 1.29 
Recycling and Waste Management 3.65 1.26 
Purchasing 3.33 1.08 
Marketing/Sales 2.81 1.42 
Accounting 2.27 1.52 
Finance 1.67 1.43 
Staff policy 2.52 1.43 
R&D 1.84 1.66 
In-service training 3.08 1.28 
On an organisational ground the areas where environmental work has been integrated 
to a higher degree can be related to the EMS which may witness of that many 
companies today use management systems where environmental, health and safety 
and quality issues are handled in a similar way. Overall the degree of integration is 
quite high for most business areas (Table3). 
 
Table 3 Mean values (M) to what degree environmental work has been organizationally integrated with 
measures taken in other areas (Q16). The scale ranges from 1 =’’not at all” over 3 = “some” to 5 = 
“much”.  
Areas M Sd 
Health and safety  3.33 1.15 
Quality 3.67 1.00 
Social issues 2.67 1.10 
Strategy work 3.18 1.15 
Marketing  3.01 1.12 
Productivity 2.94 1.13 
Project Management 3.14 1.10 
Operations Management 3.32 1.13 
Management by objectives 3.20 1.14 
Motivation 2.91 1.14 
Internal Relations 2.84 1.05 
External relations 3.02 1.12 
Predictors for environmental and business performance 
The results show that the respondents perceive that environmental activities have had 
an effect on especially the use of non-renewable materials, forestalling risks from 
environmental accidents and decreasing environmental impact from transport.  
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A stable trend shown in all three surveys is that the companies mostly see either long-
term and/or intangible business advantages. It is believed to bring advantages for 
principal stakeholders, such as staff, management and owners/shareholders. There is 
also a significant trend that environmental activities mainly are perceived to have 
positive effect on ‘soft’ values, such as company image, pleased personnel, pleased 
management, product image and recruitment. None of the more ‘hard’ values, such as 
short-term profit, productivity, market shares, show a significantly positive trend over 
time. 
We performed two regression analyses in order to investigate what predicts 
environmental performance respectively business performance (Figure 1). The 
analyses are based on the 2010 survey. In the analyses we used index variables
1
 (i.e. 
means of a number of individual items).  
 
Figure 2 Interrelation between environmental strategies and measures and environmental and 
business performance.  
In the analyses we regressed stakeholder relations (Q17), the degree of environmental 
measures undertaken in other business areas (Q15), degree environmental work has 
been organizationally integration with measures taken in other areas (Q16), the 
presence of environmental management systems (Q6), changes in environmental 
department staff numbers (Q4), whether the environmental officer were part of the 
company’s management group (Q5) and finally the environmental manager’s role and 
responsibility (Q9) on environmental performance (Q21) and business performance 
respectively (Q22). Due to space limitations we are unable to present all individual 
items in the paper and we only present the items (Table 2 and 3) from the two 
predictors that came out significant in the regression analyses. 
When it comes to business performance we found that only the degree of 
environmental measures undertaken in other business areas were a significant 
predictor (b=.38, p=.003, R
2
=.44, F(7,109) = 11.34, p<.00001), thus the more 
measures undertaken the higher perceived level of business performance.  
                                               
1 All index variables had alpha coffienents exceeding .80 thus all being reliable measures. 
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When it comes to reported environmental performance the only significant predictor 
were degree of organizational integration of environmental activities (b=.38, p=009, 
R
2
=.21, F(7,110) = 3.90, p<.001), thus the higher degree of reported integration the 
higher perceived environmental impact. 
DISCUSSION AND CONCLUSIONS 
Based on a longitudinal empirically based analysis of the sectors environmental work 
this study has identified trends over time. Four areas were investigated: 1) stakeholder 
relations, 2) management systems, 3) environmental staff, roles and responsibilities 
and 4) integration of environmental work. These areas were further explored regarding 
their correlation with environmental and business performance.  
Respondents perceive that stakeholder pressure is getting stronger over time. Over the 
studied period, it becomes clear that opinions of stakeholders are increasingly 
recognized and heard. The pressure is now also perceived as more contextual and to a 
higher degree driven by local stakeholders. Work related to EMS is getting intensified 
and we could also see that over the years there has been a change of the environmental 
managers’ responsibilities and positions. A higher number of responding 
environmental managers perceive having increased influence on their companies’ 
strategic decisions. Effects from this will be focus in another paper. 
Even if environmental managers now are part of companies’ top management 
organization and although a higher number of environmental managers perceive 
having increased influence on their companies’ strategic decisions, we could in our 
data not see that this had led to improved environmental performance or greater 
business advantages. Neither could we in our data find a relationship between 
stakeholder relations and EMS with these two parameters. The only factor that we 
found to be influencing environmental performance was the degree of integration of 
environmental work into the functional organizations of a company. Similarly the 
degree of environmental measures undertaken in different business areas was 
predictor for improved business performance. As such this study partly aligns with the 
results of Lee and Rhee (2007), showing a lack of direct relation between 
environmental strategies and performance, with the exception that we have found a 
relationship between performance and environmental strategies of integrative kind. 
Integration can most certainly not happen without personnel working with the issue 
(Gluch, 2009, Gluch et al., 2009, Ludvig et al., 2013) neither can it be isolated from 
stakeholder demands (Cole, 2011, Heiskanen and Lovio, 2010) nor from management 
systems and practice (Gluch and Räisänen, 2012, Brunklaus, 2009, Guy and Shove, 
2001), so these types of strategies must not be disregarded just based on these results. 
Thus, the relative lack of observations explaining perceived business performance 
demands further analysis to better understand the business justifications for 
environmental efforts that are now quite extensive in the Swedish construction sector.  
Based on this study we conclude that companies nor internal environmental units can 
carry out environmental work in an isolated bubble; both are dependable on and must 
cooperate and interrelate closely with others (Bansal and Clelland, 2004, Gluch et al., 
2013). It is also clear from this study that a key to positive environmental as well as 
business performance is that environmental work is integrated within the organization. 
This is in line with previous research which holds collaborative and interdisciplinary 
actions within the field of sustainable development as crucial for the development and 
implementation of proactive, holistic and innovative green solutions (Brown et al., 
2003, Vergragt and Brown, 2007, Quist et al., 2011, Bossink, 2007). The same logic 
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applies to the field of sustainable building (Brown and Vergragt, 2008, Cole, 2011, 
Glad, 2012, Heiskanen and Lovio, 2010, Hartenberger et al., 2013). Consequently, to 
address increased and more diverged pressure there will be a need for new types of 
organizational logics that enables integrative actions as well as cooperation between 
various actors involved in construction; cross-disciplinary as well as inter-
organisational. This focus on change in complex multi-actor organizational 
environments is an interesting and under-researched area (Whyte and Sexton, 2011, 
Cole, 2011, Phua, 2013, Summerfield and Lowe, 2012) deserving more attention in 
future research. 
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